Developmental dependence, the role of the kinases p38 MAPK and PKC, and the involvement of tumor necrosis factor-R1 in the induction of mGlu-5 LTD in the dentate gyrus.
The mechanisms of mGluR-LTD were studied in the dentate gyrus in vitro. The most effective protocol for inducing mGluR-LTD in 6-8 week animals was brief high frequency stimulation (HFS) applied in the presence of the NMDAR antagonist AP5. Evidence for HFS inducing LTD via activation of perisynaptically located mGluRs was established, as an inhibitor of glutamate transporter potentiated HFS-LTD. HFS-LTD was mainly mediated by activation of mGluR5, although a partial involvement of mGluR1 was found. (RS)-3,5-Dihydroxyphenylglycine (DHPG) also induced LTD, but in an age dependent manner, being large in 2 week animals but absent in 6-8 week animals. DHPG-LTD in the dentate gyrus also had a much slower rise time than that in CA1, and unlike CA1, the expression/maintenance of mGluR-LTD was not inhibited by mGluR antagonists. The use of pharmacological inhibitors showed that the induction of HFS-LTD was partially dependent upon activation of L-type Ca channels, release of Ca from ryanodine receptor-sensitive intracellular Ca stores, and the kinases p38 mitogen-activated protein kinase (MAPK), protein kinase C (PKC), but not c-Jun N-terminal kinase or COX-2. Evidence for the involvement of tumor necrosis factor-receptor 1 (TNF-R1) in the induction of mGluR-LTD was presented in the present study, with both HFS-mGluR-LTD and DHPG-LTD being absent in mutant mice null for TNF-R1.